Fatty acid oxidation in the myocardium: effects of parathyroid hormone and CRF.
Fatty acids constitute an important substrate utilized by the myocardium as a major fuel for energy production; certain data suggest that oxidation of long chain fatty acids (LCFA) may be impaired in uremia, and such a derangement could, in part, contribute to the myocardiopathy of uremia. The latter is associated with secondary hyperparathyroidism and PTH has been shown to affect myocardial metabolism. The present study evaluated in rats the effects of four days administration of PTH and 21 days of chronic renal failure (CRF) with and without excess PTH on oxidation of alpha-ketoglutarate, beta-hydroxybutyric acid, LCFA and short chain fatty acids (SCFA). PTH impaired oxidation of alpha-ketoglutarate, LCFA, SCFA, but not of beta-hydroxybutyric acid and reduced the activity of carnitine palmitoyl transferase (CPT). Inactivation of the PTH abolished its effects. CRF rats with intact parathyroid glands also had impaired oxidation of LCFA and CTP activity. Carnitine contents of myocardium were not altered. The data show that PTH excess in normal rats is associated with impaired oxidation of LCFA and SCFA, and secondary hyperparathyroidism in CRF animals impairs oxidation of LCFA. This effect is due to: 1) reduction in the activity of CPT, a key enzyme for the transport of LCFA to mitochondrial matrix for beta-oxidation; and 2) impairment in beta-oxidation. The data provide for new and additional pathway through which excess PTH and CRF can affect myocardial metabolism.